Urban water management requires further clarification about pollutants in storm water. Little is known about the release of organic additives used in construction materials and the impact of these compounds to storm water runoff. We investigated sources and pathways of additives used in construction materials, i.e., biocides in facades' render as well as root protection products in bitumen membranes for rooftops. Under wet-weather conditions, the concentrations of diuron, This can be explained by the release lasting over the time of rainfall and the complexity of the drainage network. Beside the amounts used, the impact of construction materials containing hazardous additives on water quality is related clearly to the age of the buildings and the separated sewer network. The development of improved products regarding release of hazardous additives is the most efficient way of reducing the pollutant load from construction materials in storm water runoff.
INTRODUCTION
In urban areas, different pollutants are released from various sources to storm water runoff. Accountable are abrasion processes of road and railway traffic and detached inorganic substances from metal surfaces (Clark et al. ; Burkhardt et al. ) . Both are leading to the occurrence of heavy metals in runoff in terms of particles and dissolved fractions (Mikkelsen et al. ) . In addition, dust from incineration processes and exhaust emissions deposited during dry weather pollute storm water runoff. Wellknown substance groups of organic pollutants in storm water are petroleum-derived hydrocarbons from industrial applications and traffic, and herbicides from maintained lawns, pathways and terraces or insecticides from pests' control (Skark et al. ) . (Table 1) . Additives which are demonstrably leachable as well as persistent and bioaccumulative in the environment are of considerable concern (WFD ). In Switzerland about half of the biocides applied in facades are persistent. Some plant protection products used in urban and rural areas may have the same active ingredients (Table 1) .
The Swiss Water Protection Directive defines storm water runoff from buildings as generally non-polluted (Swiss Water Protection Directive ). In the exceptional cases of pollution storm water runoff has to be treated. For example, treatment of runoff from metal coatings is mandatory, for larger surfaces with suited adsorber systems (VSA ). The infiltration of roof runoff from bitumen membranes containing the herbicide mecoprop is restricted. In those cases, runoff has to be discharged to waste water collection systems. However, the hazardous substances may not reach the treatment plant under wet-weather conditions, but directly enter surface waters through storm water overflows. Regarding separate storm water systems, diffuse pollution is of increasing concern since runoff may enter We investigated the occurrence of organic additives in storm water of a separate sewer system and the leaching behaviour from buildings. Emphasis has been placed on terbutryn used in facades and mecoprop in bitumen membranes. These investigations are completed by leaching studies under defined laboratory conditions.
MATERIAL AND METHODS

Field study
The separate sewer network in an urban catchment nearby the city of Zürich has been characterised regarding potential pollutant sources and sewer nodes (Figure 1 ). Based on mapping it is supposed that 90% of runoff drain directly to the storm water system from impermeable car parks, flat roofs and facades of residential and commercial buildings. Additives used in architectural coatings and roofing materials were reviewed and initial stock concentrations estimated. 
Laboratory study
The leaching at real facades has been completed by a semitechnical study in a weathering chamber. As typical for building practice, a biocide-free mineral sub-render followed by a resin-based top-render (2 mm grain size, styreneacrylate binder) containing biocides was applied on a ther- The total amount of 1,100 mm in 70 days corresponds with the annual rainfall in Zurich.
Chemical analysis of water samples was performed using solid phase extraction (SPE). Samples from storm water and facades were analysed using high pressure liquid chromatography-tandem mass spectrometry LC-MS/ MS. Isotope-labelled internal standards were added for each biocide except IPBC to account for matrix suppression.
Quantification limits are in the range of 5 to 30 ng/L. The water samples from bitumen membrane testing under laboratory conditions were analysed by HPLC-UV; the quantification limit was 100 ng/L.
RESULTS AND DISCUSSION
Field study
The collected storm water runoff samples showed substantial differences in biocides concentrations, but all persistent biocides were detected at every sampling site.
In the investigated sub-catchment (site 1), four buildings, These results demonstrate that changing the material from B2 to HE as a typical measure of source control is a very successful approach to limit storm water pollution from organic additives.
CONCLUSIONS AND OUTLOOK
Our results clearly show that large amounts of additives used in building envelopes and applied on land, enter storm water and receiving waters by separate storm water discharge. All persistent additives were detected in the separate sewer network. The storm water quality is affected by age, surface area and composition of the building material, concentration and substance properties, the hydrologic weather conditions, and the hydraulics of the drainage system. The age profile of the buildings in the catchment has a considerable influence on biocide concentrations and load. New and refurbished facades primarily contribute to the sewer loads especially at higher facades temperatures.
Even short rain events contribute to the pollutant loads in runoff. From facades, the release of diuron is about factor two faster than terbutryn and irgarol ® 1051 followed by carbendazim. Only OIT and IPBC release from facades do not lead to surface water pollution due to the rapid transformation of both biocides. 
